The aim of study was to verify a possibility of adding boron to multi-nutrient soil tests: Mehlich 3, water (1:5) and 0.5M NH 4 -acetate extraction. Thirty-six different soils from topsoils of agriculturally farmed field were used for the study. The basic set of 36 soils was doubled when the same soil samples with gypsum addition at an equivalent dose 2 t Ca/ha were used. The closest correspondence between B in soil (n = 72) and B in plant was found out by the NH 4 -acetate soil test. This test proved its good universality and independence on a radical intervention in soil chemistry by gypsum treatment. It responded to an increase in B-availability to plants after gypsum treatment of soil. The adjustment of NH 4 -acetate boron by the percentage difference between the actual and the desired pH of soil improved the closeness of the correlation. Although the H 2 O soil test showed its lower universality, it is assumed to use the H 2 O soil test for prediction of B-status in soil when the history of previous fertilisation of the field will be known. The Mehlich 3 soil test did not prove to be suitable for diagnostics of B-status in soil.
The majority of soils in the CR do not provide adequate boron nutrition to agricultural crops. Crops markedly differ in their requirements for boron; in general, dicotyledonous plants have higher requirements than monocotyledonous ones. A specific feature of the element boron is an extremely small difference between its deficiency and its surplus -toxicity. This aspect should always be considered for the correction of plant nutrition with boron aimed at the overall harmonisation of plant nutrition. Plant nutrition is a complex factor the farmer can influence actively, contrary to environmental factors connected with weather conditions. The complexity of the factor plant nutrition is confirmed by the fact that its positive effects are fully expressed only if all major and trace nutrients participate at relevant levels and mutual proportions, i.e. if they are in harmony.
An important instrument for realisation of effective plant nutrition is diagnostics, especially preventive diagnostics, which primarily comprises soil tests before the own vegetation of the crop. The basic condition of an agronomic use of soil tests for crop nutrition optimisation is a good correspondence between soil tests and biological availability of nutrients.
Hot-water extraction of boron from the soil (SPAC 1999) is a conventional soil test to evaluate the boron status of soils. It is however a single-nutrient soil test, implying many methodical difficulties that contribute to standardisation weaknesses of the test. Therefore the aim of our study was to verify a possibility of adding boron to multinutrient soil tests and to extend the complexity of information on the nutrient status of soils for the needs of effective management of utilisation of fertiliser and soil reserve nutrients.
MATERIAL AND METHODS
Thirty-six soils from topsoils of agriculturally farmed fields in 22 localities of the CR were used for the study. Bulk samples of soil were air-dried and homogenised by screening through a 2-mm sieve. Table 1 shows some agrochemical characteristics of the basic set of soils. Three soil tests were used to evaluate the nutrient status of soils: Mehlich 3 (Zbíral 2002) , water extraction of soils at a 1:5 ratio w/v (SPAC 1999) and extraction with 0.5M ammonium acetate with the addition of ammonium fluoride (Matula 1996) . The ICP-OES (Sims and Haby 1971) CEC nmol/kg (Matula 1996) Determined B by soil tests (mg/kg) NH 4 -acetate (Matula 1996) technique on a Thermo Jarrell Ash Trace Scan Analyser was used to detect boron and other nutrients in extracts. The basic set of 36 soils was doubled when the same soil samples with gypsum addition at an equivalent dose of 2 t Ca per hectare were used. The purpose was to verify the universality of soil test information about boron after a large intervention in the soil by gypsum treatment. The whole set (n = 72) was studied for biologically available boron on barley as the test crop. The method of testing biological availability was similar to that in Matula (2004) .
Statistical programme GraphPad PRISM, Ca., USA, version 3.0, and Microsoft Excel 2000 were used to evaluate the experimental results.
RESULTS AND DISCUSSION
Figures 1-4 show the relations between boron diagnosed by soil tests and boron in barley shoots. The necessary correspondence with boron content in barley was not proven when the Mehlich 3 soil test was used; practically, it excludes the use of this test for the prediction of boron status in soils. A substantially different situation was found in the other two soil tests where the results indicated a possibility of using these tests for the diagnostics of boron reserve in soils.
The analysis of the point field in Figure 3, i. e. of the relation between the soil extraction with 0.5M ammonium acetate with addition of NH 4 F (pH = 7) and the plant, shows that the closeness of the relation is markedly disturbed by soils 3, 4 and 32 (Table 1) . Soils 3 and 32 show similar characteristics. They are light soils with low sorption capacity (CEC value) but with the extremely high value of exchange pH. An extremely low value of P index is another common characteristic of these soils differing from the other soils of the set. On the contrary, soil No. 4 had a high CEC value and an extremely high reserve of exchange potassium. The evaluation of deviations from the convenient range of soil pH that is applied to an optimisation of soil liming (Matula and Pechová 2002 ) is a part of the NH 4 -acetate soil test (locally called KVK-UF test). A soil species defined by the determined value of soil CEC is used for the estimation of convenient soil pH. It generally applies to boron that its possible uptake from the soil is markedly influenced by the pH value of soil (Russell 1973 , Tisdale and Nelson 1975 , Mengel and Kirkby 1982 . There arises a question about the NH 4 -acetate soil test whether the principle of the definition of convenient soil pH and its deviations from reality could be used for the correction of boron values determined in soil by this test. A percentage deviation ± from the convenient pH of soil was used tentatively for the correction of . After the correction of determined boron content in soil by the above-described method the closeness of the soil-plant relation increased (Figure 4) . We assume that it will be useful to continue work on the form of correction of determined boron in soil in relation to soil chemistry.
The all used extraction methods showed an important influence of gypsum treatment on boron extraction from soils (Matula and Pechová 2005) . In Mehlich 3 and water extraction tests there was on average a significant decrease in B extractability from soils while extractability increased in the test with ammonium acetate extraction. The values of the average of the subset of soils after gypsum treatment were lower by 11% in Mehlich 3 test and by 28% in H 2 O soil test compared to the control, i.e. the initial set of soils without gypsum treatment. In the NH 4 -acetate soil test the average of the set was higher by 10% than in the control. Table 2 illustrates the effect of gypsum treatment on boron variations in barley plants. The average of the boron concentration in barley was higher by 9% in the gypsum variant and the average of boron uptake by barley was higher by 25% compared to the control.
Among the used soil tests only the NH 4 -acetate soil test responded to the stimulation of boron uptake by the plant in accordance with the effect of gypsum treatment. The NH 4 -acetate soil test was found to be a more universal test, independent of the radical effect of gypsum treatment on soil chemistry. In fact, separate evaluation of subsets (control variant and gypsum variant) in relation to the plant did not influence the closeness of the correlation (Table 3) . Although in the H 2 O soil test a decrease in boron extractability after gypsum treatment was the most marked, quite a good correspondence between soil and plant was found in the whole set (n = 72). Logically, separate evaluation of subsets markedly increased the closeness of the correlation (Table 3 ). The universality of the information of the H 2 O soil test is however lower. The knowledge of fertilisation (liming, gypsum treatment etc.) history could contribute to a more precise interpretation of the soil test result. Separate evaluation of the relation between soil and plant in Mehlich 3 soil test did not increase the closeness of the correlation (Table 3) .
